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tmm.um&m m^-th^mkmrnxh -> 

mzm ±.izms.%mmmm 1 <m £ft t , 
mi<7>m.zm^x. mmtf&Mmzm^ftmfrb 

hM i mzmimizttim;W%ijftfrt>mkt 

SfflljifSU-f-yTk, 

mmti±izm£gimuiiL<7)m 2 £ftfc . 

ST£XTy7°k, . • 

*S2SflUf r^i:. 

mtm 2 i«Xf >y $iifcJW»B«* fef»f ei& 

tftffis fife fries 1 &t/iR 2 ^t^ft^tuoftffites 
tut? v vc , mum&mt<?>R/*& *m.+& *t- 

i a*#3 i mfie^ 1 &&f& 2 <?)%Mim%MX'b s 
i 1 1 *m fc t s n*ii 1 x(± 2 iaaw«¥«aE(6rtt. 

ft. ME^^a5fico^ffi&^Bute?^fti5fioft§$ 

frbmmm&mmmit&x 3UMesiixii»2«) 
yemm.* mmizmmt hz t srwafc-r 

[M»H5 ] mtb . UitI*tffc»LTi»SiiS-f6it 

«Beai»±fc:UE5S8tt«ffle5JIS 1 <m fctf> lz . 
HiE£tt±fc fJIKSBttSfflwaS 2 *>» fcffcS *:*> . 
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BASIC- ABSTRACT: 

NOVELTY - The light sources (3a, 3b) irradiate light at two different 
angles on 

connector pins (2) to form shadows on the printed circuit board (1) . 
The end 

position of each shadow is detected from photographic image obtained 
using a 

CCD camera (4) . The quality of the press-fitted connector pins is 
judged based 

on the end position of the shadows. 
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optical 

inspection apparatus. 

USE - For optical inspection of press-fitting of connector pin in 

printed 

circuit board. 

ADVANTAGE - The photographed shadows of the pins enable accurate 
judgment of 

the press-fitted pins to the circuit board. 

DESCRIPTION OF DRAWING (S) - The figure shows a model of the optical 
inspection 

apparatus. (Drawing includes non-English language text) . 
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Connector pins 2 

Light sources 3a, 3b 

CCD camera 4 
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(54) METHOD AND DEVICE FOR OPTICAL INSPECTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inspect whether projected members ! 
such as plural connector pins 2 pressed in by press fit to extend their ; 
projections substantially vertically with respect to a printed circuit 
board 1 or other base material (including a pedestal) are inserted to be 
brought into a desiarable shape or not. 

SOLUTION: The base material such as the printed circuit board 1 
pressed in with the projected members such as the connector pins 2 is 
irradiated with light from one direction by surface lighting 3a, and 
shadows, formed by the light, of the projected members projected on 
the base material are image-picked up by a CCD camera 4. The base 
material is irradiated with light from a different direct ion by surface 
lighting 3b to image-pick up shadows of the projected members by the ?:*?*\±v:2 J 
same manner, image analysis is conducted based on data image- 




pickejU^Jherein, and tip positions ofthe shadows of the projected 
members are detectecTTRere'bytoludge the shapes ofthe projected members. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 
[Patent number] 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAATLaGbYDA413280935Pl.htm 



3/8/07 



Searching £AJ 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wvwl9jpdl.ncip^ 



JP,2001-28p935,A [TECHNICAL FIELD] 
* NOTICES * 



Page 1 of 1 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the Invention] This invention relates to the suitable optical inspection approach and optical test equipment, in 
order to inspect whether the connector pin was especially pressed fit in the base material normally in the press fit in the 
through hole of a printed circuit board about the optical inspection approach and optical test equipment which inspect 
whether the letter member of a projection arranged two-dimensional exists in a desired location. 
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PRIOR ART 



[Description of the Prior Art] A press fit is the approach of pressing letter members of a projection, such as a connector 
pin, fit in the through hole of base materials (a plinth etc. is included), such as a printed circuit board. It enables this to 
fix a connector pin to a printed circuit board, without using a pewter. By inserting a connector pin in the printed circuit 
board which has the through hole arranged two-dimensional, a connector pin is arranged two-dimensional on a printed 
circuit board. In order to judge whether the connector pin was normally inserted in the printed circuit board by the 
above-mentioned press fit, press fit inspection is conducted. 

[0003] Drawing 6 is the mimetic diagram showing an example of the conventional press fit inspection approach. 
Moreover, drawing 7 is the mimetic diagram showing other examples of the conventional press fit inspection approach. 
How to picturize one train of connector pins 2 at a time from a longitudinal direction, to see the image pick-up image, 
and to detect the deflection of the connector pin 2, and the die length of the connector pin 2 with CCD camera 4 like 
drawing 6 in the conventional press fit inspection approach, Lighting is applied to the connector pin 2 from above like 
drawing 7 , it picturizes one connector pin 2 at a time with CCD camera 4 from above, the tip of the connector pin 2 is 
detected from the image pick-up image, and there is a method of inspecting the deflection of the connector pin 2. 
[0004] Moreover, in the patent official report No. 2599812, it has the same configuration mostly, and the inspected 
member which has two or more letter parts of a projection where the tip was arranged on about 1 straight line is 
illuminated at a predetermined include angle, the shadow of the letter part of a projection is made, and the optical test 
equipment which judges the good/defect of an inspected member from the image which picturized the shadow is 
indicated. This picturizes the shadow of the letter part of a projection arranged in one dimension, and judges the 
good/defect of a product from the image pick-up image. 
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TECHNICAL PROBLEM 
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[Problem(s) to be Solved by the Invention] Although it can inspect about a front connector pin by the conventional 
press fit inspection approach shown in drawing 6 when letter members of a projection, such as the connector pin 2, are 
arranged in two-dimensional, about the back connector pin 2, it cannot specify correctly which connector pin 2 is a 
defect. Moreover, by the conventional press fit inspection approach shown in drawing 7 , since the connector pin 2 is 
inspected from above, even if the deflection of the connector pin 2 is detectable, in order that measurement of die 
length cannot be performed and may conduct 1 inspection [ 1 ], it requires time and effort. Furthermore, since the 
precision of detection at the tip of the connector pin 2 is influenced by the condition of the front face of base materials, 
such as a configuration of the connector pin 2, and a printed circuit board 1, it is difficult to judge certainly the 
good/defect of the connector pin 2. 

[0006] Moreover, the shadow of the connector pin 2 projected on a printed circuit board 1 is decided by whenever [ to 
the connector pin 2 from lighting / die-length / of the connector pin 2 /, and illuminating-angle ] so that drawing 2 may 
show. Therefore, when the connector pin 2 is arranged two-dimensional, the shadow of the connector pin 2 becoming 
longer than the pitch (spacing) of the connector pin 2, and lapping with the connector pin 2 by which the tip location of 
the shadow adjoins is also considered. If it applies to the printed circuit board 1 which has the connector pin 2 arranged 
two-dimensional in invention currently indicated in the patent official report No. 2599812, since the shadow of the 
connector pin 2 will be projected on a printed circuit board 1, it becomes difficult to lap with the adjoining connector 
pin 2 and to judge certainly the good/defect of the connector pin 2. 

[0007] It aims at inspecting whether about the base material of the printed circuit board in which letter members of a 
projection, such as a connector pin, are pressed fit so that it may be arranged two-dimensional, or others, this invention 
is inserted so that letter members of a projection, such as a connector pin, may serve as a desired configuration. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As opposed to base materials, such as a printed circuit board in which letter members of a 
projection, such as a connector pin, are pressed fit according to this invention as explained above Apply light from an 
one direction, picturize the shadow of the letter member of a projection projected on the base material made by the light 
with a CCD camera, apply light from a further different direction, and the shadow of the letter member of a projection 
is picturized similarly. In this way, since the configuration of the letter member of a projection is judged from the 
shadow of the picturized letter member of a projection, two or more letter members of a projection arranged so that a 
projection might be extended to an abbreviation perpendicular direction to a base material become possible [ inspecting 
whether it is inserted so that it may become a desired configuration ]. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, light is put in this invention from an 
one direction to base materials, such as a printed circuit board in which letter members of a projection, such as a 
connector pin, are pressed fit, and the shadow of the letter member of a projection made on the base material is 
picturized. Light is applied from a direction different furthermore and the shadow of the letter member of a projection 
is picturized similarly. Image analysis is performed based on these image pick-up data, and it inspects whether it is 
inserted so that the letter member of a projection may be in a desired condition. Moreover, the location of the light 
source which makes the shadow of the letter member of a projection so that the die length and the direction of a shadow 
of the letter member of a projection may become the optimal is adjusted to inspection of the letter member of a 
projection. 

[0009] Namely, according to this invention, the configuration of two or more letter parts of a projection arranged on 
said base material so that a projection might be extended to an abbreviation perpendicular direction to a base material 
and said base material is inspected optically. In order to be the optical inspection approach of judging the quality of the 
inspected member which has said letter part of a projection and to make the 1 st shadow of said letter part of a 
projection on said base material The step which irradiates light from a predetermined include angle at said inspected 
member using the 1st light source, said 1st shadow - said base material - receiving - abbreviation -- w ith the 1 
image pick-up step picturized from a perpendicular direction In order to make the 2nd shadow of said letter part of a 
projection from the image pick-up image picTuitzea^mfcH-st imige^TcFup step the step whTcfrdetects the tip 
location of said 1st shadow, and on said base material So that a different part from the part irradiated at said 1st image 
pick-up step of said projection may be irradiated using the 2nd light source The step which applies light from an 
include angle which is different from said predetermined include angle in.said inspected member, said 2nd shadow - 
said base material - receiving - abbreviation - with the 2nd image pick-up step picturiz e d from a p firp^n^rnl^r 
direction The optical inspection approach of having the step which detects the tip location of said 2nd shadow from the 
image pick-up image picturized at said 2nd image pick-up step, and the step which judges the good/defect of said 
inspected member based on each tip location of said 1st and 2nd detected shadows is offered. It becomes possible to 
inspect whether by this configuration, the letter member of a projection serves as a desired configuration about the 
inspected member in which the letter member of a projection is arranged by the base material two-dimensional. 
[0010] Furthermore, it is a mode with desirable this invention to add jhat different include angles from said 
PJ^^^ are s ?ilBI&toi3^^ an include angl"e different T^Qegggs of 

^brevi^Mj. Furthermore, it is the desirable mode of this invenHcS toaainKafs^ the 
surfaoeTTgKTsource. Furthermore, it is the desirable mode of this invention to adjust automatically the location of said 
1 st or 2nd light source so that the sense of the optimal light may be computed based on spacing of said letter part of a 
projection and the die length of said letter part of a projection and said inspected member may be irradiated from the 
sense of said optimal light, in order to adjust the die length of the shadow of said letter part of a projection. By these 
configurations, inspection of the configuration of the letter member of a projection with a more high precision is 
attained. 

[001 1] Moreover, according to this invention, the configuration of two or more letter parts of a projection arranged on 
said base material so that a projection might be extended to an abbreviation perpendicular direction to a base material 
and said base material is inspected optically. In order to be the optical inspection approach of judging the quality of the 
inspected member which has said letter part of a projection and to make the 1 st shadow of said letter part of a 
projection on said base material In order to make the 2nd shadow of said letter part of a projection from a 
predetermined include angle to said inspected member the 1st lighting means which irradiates light, and on said base 
material So that a different part from the part irradiated at said 1st image pick-up step of said projection may be 
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irradiated The 2nd lighting means which irradiates light from an include angle which is different from said 
predetermined include angle in said inspected member, said each 1st and 2nd shadows — said base material - receiving 
- abbreviation - with the image pick-up means for picturizing from a perpendicular direction A detection means to 
detect each tip location of said 1st and 2nd shadows from the image pick-up image picturized by said image pick-up 
means, Based on each tip location of said 1st and 2nd detected shadows, the optical test equipment which has a 
judgment means to judge the good/defect of said inspected member is offered. It becomes possible to inspect whether 
by this configuration, the letter member of a projection serves as a desired configuration about the inspected member in 
which the letter member of a projection is arranged by the base material two-dimensional. 
[0012] Furthermore, it is a mode with desirable this invention to add that different include angles from said 
predetermined include angle are said predetermined include angle and an include angle different [ 90 degrees of 
abbreviation ]. Furthermore, it is the desirable mode of this invention to add that said 1st and 2nd lighting means are the 
surface light source. Furthermore, it is the desirable mode of this invention to adjust automatically the location of said 
1st or 2nd lighting means so that the sense of the optimal light may be computed based on spacing of said letter part of 
a projection and the die length of said letter part of a projection and said inspected member may be irradiated from the 
sense of said optimal light, in order to adjust the die length of the shadow of said letter part of a projection. By these 
configurations, inspection of the configuration of the letter member of a projection with a more high precision is 
attained. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation which relates to the optical inspection approach 
and optical test equipment of this invention with reference to a drawing is explained. Drawing 1 is the mimetic diagram 
showing the gestalt of the 1 operation concerning the optical inspection approach and optical test equipment of this 
invention. It is checked whether the connector pin 2 has been correctly inserted in a printed circuit board 1 by 
inspecting the condition of the connector pin 2 of the opposite side of having passed the printed circuit board 1 in the 
inspected member in which two or more connector pins 2 (letter part of a projection) were pressed fit with the press fit 
method of construction to the printed circuit board 1 which has the through hole arranged two-dimensional. To the 
array of the connector pin 2 which passed the printed circuit board 1, if it sees from width, the X-axis and a Y-axis will 
be set as the direction the connector pin 2 laps and appears, respectively. As for the connector pin 2, the projection is 
extended to Z shaft orientations. As shown in drawing 1 , the shadow of the connector pin 2 is made by X shaft 
orientations and Y shaft orientations by the light from area-light 3a (the 1st light source, the 1st lighting) and area-light 
3b (the 2nd light source, the 2nd lighting). Like the after-mentioned, the direction of the light from an area light 3 and 
the field of a printed circuit board 1 are making the include angle of theta 1 . Moreover, although two area lights 3 are 
installed in order to make a shadow from drawing 1 to X shaft orientations and Y shaft orientations, it is also possible 
to install only one area light 3, to rotate an area light 3 or a printed circuit board 1 90 degrees of abbreviation, and to 
make a shadow. Moreover, although it is possible to inspect the configuration of the connector pin 2 theoretically if a 
shadow is made in the direction in which area-light 3a differs from area-light 3b, it is desirable to install area-light 3a 
and area-light 3b so that the direction of the shadow of the connector pin 2 may serve as 90 degrees of abbreviation. 
[0014] CCD camera 4 is arranged above a printed circuit board 1, and the shadow of the connector pin 2 made on a 
printed circuit board 1 by this CCD camera 4 is picturized from a direction perpendicular to a printed circuit board 1. 
A/D converter 5 quantizes, and the picture signal by the image pick-up of CCD camera 4 is changed into binary image 
data, and is memorized in an image memory 6. These processings are performed by being controlled by CPU7. 
[001 5] Drawing 2 is the mimetic diagram showing signs that the shadow of a connector pin is projected on a printed 
circuit board by the light from the area light concerning the optical inspection approach and optical test equipment of 
this invention. The light from an area light 3 is irradiated from the slanting upper part so that it may become an include 
angle theta 1 to a printed circuit board 1 . Thereby, the shadow of the connector pin 2 is made on a printed circuit board 
1, and the printed circuit board 1 on which the shadow of the connector pin 2 is projected by CCD camera 4 is 
picturized from above. In this way, the condition of the connector pin 2 is inspected by detecting the tip location of the 
shadow of the connector pin 2 from the picturized image, and the good/defect of the connector pin 2 are judged. 
[0016] Light is irradiated from a different 2-way to the connector pin 2, and the shadow of the connector pin 2 is made 
on a printed circuit board 1, and by picturizing the situation with CCD camera 4, and analyzing the image, even if the 
connector pin 2 has bent in which direction, it becomes detectable [ the deflection ]. When the 2-way which irradiates 
light was a different direction in a field parallel to a printed circuit board 1 at this time and the 2-way which irradiates 
light is made perpendicular as shown in drawing 1 although detection of the deflection of the connector pin 2 is 
possible, the precision of detection of the deflection of the connector pin 2 becomes the highest. 
[0017] In addition, it is more desirable to use the surface light source, although it is also possible to use the point light 
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source as lighting which projects the shadow of the connector pin 2 on a printed circuit board 1. By using an area light 
3, in every part in the image obtained by CCD camera 4 as area, the shadow of the connector pin 2 is formed in the 
fixed direction, and inspection becomes possible on the same conditions about the connector pin 2 in area. 
[0018] In order to adjust the die length of the shadow of the connector pin 2, moreover, the optical inspection approach 
and optical test equipment of this invention It carries out based on the data of the pitch of the connector pin 2 of X and 
each Y shaft orientations, and the die length of the connector pin 2. An include angle with the optimal sense of the light 
from the area light 3 within a field perpendicular to a printed circuit board is computed by using following formula **, 
and it has an accommodation means whenever [ automatic lighting vertical plane interior angle / which adjusts the 
location of an area light 3 automatically so that it may be set as the optimal include angle ]. In addition, calculation of 
these lighting include angles and a setup of a lighting include angle are performed by control of CPU. 
thetal=tan {L/(P-alpha)} **, however L are [ the pitch of the connector pin 2 and alpha of the die length of the 
connector pin 2 and P ] the buffer die length for inspection allowances. Thereby, when the connector pin 2 is arranged 
two-dimensional, the shadow of the connector pin 2 becomes longer than the pitch of the connector pin 2, and it can 
prevent lapping with the connector pin 2 by which the tip location of the shadow adjoins. 

[0019] Furthermore, it becomes possible by moving an area light 3 into a field parallel to a printed circuit board 1 to 
change the direction of the shadow of the connector pin 2. Drawing 4 is the mimetic diagram showing signs that the 
array of X of the connector pin concerning the optical inspection approach and optical test equipment of this invention 
and Y shaft orientations made the shadow in the different direction. Like drawing 4 , it is more possible to make a long 
shadow, without being influenced of the connector pin 2 by which the way which irradiates light adjoins in the 
direction of slant rather than irradiating light in the same direction as the list (X, Y shaft orientations) of the connector 
pin 2 in every direction. If the shadow of the connector pin 2 is made inside the quadrilateral which four connector pins 
2 shown at this time, for example, drawing 4 , make, and a shadow is made so that it may be extended toward the 
vertical angle of a quadrilateral, the shadow of the connector pin 2 will become the longest and the precision of a 
judgment of the good/defect of the connector pin 2 will improve. 

[0020] In order to adjust the direction of the shadow of the connector pin 2, moreover, the optical inspection approach 
and optical test equipment of this invention It carries out based on the data of the pitch of the connector pin 2 of X and 
each Y shaft orientations, and the die length of the connector pin 2. An include angle with the optimal sense of the light 
from the area light 3 within a field parallel to a printed circuit board is computed by using following formula ** ? and it 
has an accommodation means whenever [ automatic lighting horizontal plane interior angle / which adjusts the location 
of an area light 3 automatically so that it may be set as the optimal include angle ]. In addition, calculation of these 
lighting include angles and a setup of a lighting include angle are performed by control of CPU. 

theta2=tan (PX/PY) - **, however PX and PY are the pitches of the connector pin 2 of X shaft orientations and Y shaft 
orientations. 

[0021] Moreover, white may be painted into the part on which the shadow of the connector pin 2 on a printed circuit 
board 1 is projected. Thereby, with lighting, the shadow of the connector pin 2 projected on a printed circuit board 1 
becomes clearer, and the precision of a judgment of the good/defect of the connector pin 2 improves. 
[0022] Drawing 3 is the mimetic diagram showing the pattern of the shadow of a connector pin. The condition of the 
connector pin 2 is judged from the direction and die length of the shadow. Drawing 3 (a) is the mimetic diagram 
showing the pattern of the shadow of the connector pin inserted normally. It is based on the tip location of the shadow 
of this connector pin 2 inserted normally. If the tip location of the shadow of the connector pin 2 is within the limits of 
predetermined [ centering on predetermined criteria ], it can be judged that the connector pin 2 is inserted normally. On 
the other hand, when there is a tip location of the shadow of the connector pin 2 out of range [ predetermined ], it is 
judged that the connector pin 2 is not inserted normally. It is the mimetic diagram showing an example of the shadow 
of the connector pin of drawing 3 (b) and "deflection NG." As shown in drawing 3 (b), when the direction of the 
shadow of the connector pin 2 is outside tolerance to criteria, it is judged with "deflection NG. " Drawing 3 (c) is the 
mimetic diagram showing an example of the shadow of the connector pin of "immersion-depth NG." With [ as shown 
in drawing 3 (c) / the die length of the shadow of the connector pin 2 ] tolerance [ under ], it is judged with "immersion- 
depth NG." Drawing 3 (d) is the mimetic diagram showing an example of the shadow of the connector pin which "is 
not inserted [ NG ]." As shown in drawing 3 (d), when there is no shadow of the connector pin 2 it is judged with "Un- 
inserting[NG]." 

[0023] Moreover, even when the connector pin 2 is a random array in the optical inspection approach and opticai test 
equipment of this invention or the connector pin 2 of random die length is intermingled, it is possible to inspect 
whether the connector pin 2 is inserted normally. That is, when analyzing the image pick-up image of the shadow of the 
connector pin 2, it becomes possible to inspect the condition of each connector pin 2, respectively by setting up the 
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predetermined range where the tip location of the shadow should exist about each connector pin 2. Moreover, it is also 
possible to make two shadows of the connector pin 2 from a different 2-way in the direction which applies light to 
coincidence and is different, to picturize the location of the shadow, and to inspect the deflection of a different 2-way 
based on the image pick-up image, distortion, etc. 

[0024] Next, the flow chart concerning use of the optical inspection approach of this invention and optical test 
equipment is explained. Drawing 5 is the flow chart of the gestalt of the 1 operation concerning the optical inspection 
approach and optical test equipment of this invention. In step SI, lighting 3 a (X shaft orientations) is turned on. 
Thereby, the shadow of the connector pin 2 is made by X shaft orientations. In step S2, the shadow of the connector pin 
2 made by X shaft orientations on the printed circuit board 1 with CCD camera 4 is picturized from above. This image 
pick-up data is recorded on an image memory 6. In step S3, lighting 3a (X shaft orientations) is switched off. In step 
S4, lighting 3b (Y shaft orientations) is turned on. Thereby, the shadow of the connector pin 2 is made by Y shaft 
orientations. In step S5, the shadow of the connector pin 2 made by X shaft orientations on the printed circuit board 1 is 
picturized from above by CCD camera 4, and image pick-up data are recorded on an image memory 6. In step S6, 
lighting 3b (Y shaft orientations) is switched off. 

[0025] In step S7, the tip location of the shadow of the connector pin 2 is detected based on the image inputted at step 
S2. Then, in step S8, whenever [ corner of a street ] is measured and the die length of the shadow of the connector pin 2 
is measured in step S9. It is judged in step S 10 whether the connector pin 2 is inserted normally. At this time, it is 
judged whether the connector pin 2 is in the condition of "deflection NG H shown in drawing 3 , whether it is in the 
condition of "immersion-depth NG", and whether it is in the condition of "not inserting [ NG ]." When the connector 
pin 2 was not inserted normally and it is judged at step S10, the location and the item of NG of the connector pin 2 (NG 
pin) judged to be NG are recorded in step SI 1. It is carried out until it is judged with measurement of all the connector 
pins 2 having ended the above step S7 - step SI 1 at step S12, and the deflection of analysis of the shadow of all the 
connector pins 2 made by X shaft orientations, i.e., Y shaft orientations of all the connector pins 2, and distortion are 
inspected. 

[0026] In step SI 2, if judged with measurement of all the connector pins 2 having been completed, the step after step 
S13 will be performed continuously. At steps S13-S18, the same step as step S7 - step S12 is performed about the 
image inputted at step S5. That is, about all the connector pins 2, based on the image inputted at step S5, the tip 
location of the shadow of the connector pin 2 is detected at step SI 3, whenever [ corner of a street / of the connector 
pin 2 ] is measured at step SI 4, the die length of the shadow of the connector pin 2 is measured at step SI 5, and it is 
judged whether the connector pin 2 is normally inserted at step SI 6. And in steps S13-S16, when judged with the 
connector pin 2 not being inserted normally, in step SI 7, the location and the item of NG of the connector pin 2 judged 
to be NG are recorded. It is carried out until it is judged with measurement of all the connector pins 2 having ended the 
above step S13 - step S17 at step SI 8, and the deflection of analysis of the shadow of all the connector pins 2 made by 
Y shaft orientations, i.e., X shaft orientations of all the connector pins 2, and distortion are inspected. When 
measurement of all the connector pins 2 is completed, press fit inspection is ended. 

[0027] By the printed circuit board 1 in which the connector pin 2 is not inserted normally, the location and the item of 
NG of NG pin are recorded at step SI 1 or step SI 7. Although the printed circuit board 1 in which NG pin exists is a 
defective and it needs to be made different from an excellent article, the printed circuit board 1 judged depending on 
the item of NG to be a defective is reusable. For example, since the connector pin of "deflection NG" and "immersion- 
depth NG" is considered that insertion of the connector pin 2 was not performed normally by the fault of insertion 
pressure, the path of insertion, etc., it can make an excellent article by reinserting NG pin again. It is impossible to 
reuse on the other hand, since it is thought that the magnitude of a through hole is large and the printed circuit board 1 
judged "Un-inserting [ NG ]" cannot fix the connector pin 2. . 

[0028] In the optical inspection approach and optical test equipment of this invention, analysis of the image pick-up 
data which applied light from two different directions and picturized the shadow of the connector pin 2 is independent 
in each direction. Therefore, after analyzing the image data recorded on the image memory 6 at step S2 at steps S7-S12, 
it is also possible to analyze the image data which performed step S4 and step S5, and was recorded on the image 
memory 6 at step S5 at steps S13-S18. 

[0029] Moreover, although the good/defect of the connector pin 2 pressed fit in the printed circuit board 1 which has 
the through hole arranged by the press fit two-dimensional are inspected with the gestalt of the above-mentioned 
implementation This invention can be applied to a thin base material, a base material with bulk like the plinth of a 
connector, etc. also in inspection of the inspected member in which the letter member of a projection was arranged, 
without being limited to inspection of the good/defect of the connector pin 2 pressed fit in the printed circuit board l. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable optical inspection approach and optical test equipment, in 
order to inspect whether t he connector pin was es pecially pressed fit in the base material n ormally ilLiJl^£gAS.fi t * n the 
thrnT^flhj jole nf q pr inted circuit board ab out the optical inspection approach a nd optical test equipment which inspect 
whether the letter member of a projection arranged two-dimensional exists in a desired location. 
[0002] 

[Description of the Prior Art] A press fit is the approach of pressing letter members of a projection, s uch as a connector 
pin, fit in the thro^hjbole of base materials (a plinth etc. is included), such as a printed circuit board . It enables this to 
IbTa connector pin to a printedcircuit board, without using a pewter. By inserting a connector pin in the printed circuit 
board which has the through hole arranged two-dimensional, a connector pin is arranged two-dimensional on a printed 
circuit board! In order to judge whether the connector pin was normally inserted in the printed circuit board by the 
above-mentioned press fit, press fit inspection is conducted. 

[0003] Drawing 6 is the mimetic diagram showing an example of the conventional press fit inspection approach. 
Moreover, drawing 7 is the mimetic diagram showing other examples of the conventional press fit inspection approach. 
How to picturize one train of connector pins 2 at a time from a longitudinal direction, to see the image pick-up image, 
and to detect the deflection of the connector pin 2, and the die length of the connector pin 2 with CCD camera 4 like 
drawing 6 in the conventional press fit inspection approach, Lighting is a pplied tojhe^ abw£^ike 
drawing 7 , it picturizes one connector j3__2j_jr^^ above, thej^of the co nnector pin 2 is 

detectedjro m the Imag e pick-u£jjrnage, andjthere is a method of Tns peHing the deflection of the connector pin 2 
[0004] Moreover, in the patent officTiSreport No T2599812, it has the same configuration mostly, and thelnspecfed 
member which has two or more letter parts of a projection where the tip was arranged on about 1 straight line is 
illuminated at a predetermined include angle, the shadow of the letter part of a projection is made, and the optical test 
equipment which judges the good/defect of an inspected member from the image which picturized the shadow is 
indicated. This picturizes the shadow of the letter part of a projection arranged in one dimension, and judges the 
good/defect of a product from the image pick-up image. 
[0005] 

[Problem(s) to be Solved by the Invention] Although it can inspect about a front connector pin by the conventional 
press fit inspection approach shown in drawing 6 when letter members of a projection, such as the connector pin 2, are 
arranged in two-dimensional, about the back connector pin 2, it cannot specify correctly which connector pin 2 Is a 
defect. Moreover, by the conventional press fit inspection approach shown in drawing 7 , since the connector pin 2 is 
jflspected frogLabove, even if the deflection of the connector pin 2 is detectable, in order that measurement of die 
length cannot bej^rfoii^^ [ 1 ], it requires time and effort. Furthermore, since tlie 

precisiorToTdetection at the tip of the connectoFpin 2 is influencecfby the condition of the front face of base materials, 
such as a configuration of the connector pin 2, and a printed circuit board 1, it is difficult to judge certainly the 
good/defect of the connector pin 2. 

[0006] Moreover, the shadow of the connectorjpin 2 projecte d on a prmtedcircuit board 1 is decided by whenever [ to 
the connector pin 2^5firifg^ pin 2 /, and lTIunn^Sn^angle ] so that drawing 2 may 

show. Therefore, when the connector pin 2 is arranged two-dimensional, the shadow of the connector pin 2 becoming 
longer than the pitch (spacing) of the connector pin 2, and lapping with the connector pin 2 by which the tip location of 
the shadow adjoins is also considered. If it applies to the printed circuit board 1 which has the connector pin 2 arranged 
two-dimensional in invention currently indicated in the patent official report No. 2599812, since the shadow of the 
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connector pin 2 will be projected on a printed circuit board 1, it becomes difficult to lap with the adjoining connector 
pin 2 and to judge certainly the good/defect of the connector pin 2. 

[0007] It aims at inspecting whether about the base material of the printed circuit board in which letter members of a 
projection, such as a connector pin, are pressed fit so that it may be arranged two-dimensional, or others, this invention 
is inserted so that letter members of a projection, such as a connector pin, may serve as a desired configuration. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, l ight is put in this invention from an 
onedirection to base materials , such as a printed circuit board in which letter members of a projection, such as a 
connector pin, are pressed fit, and the shadow of the letter member of a projection made on the base material is 
picturized. Light is applied from a direction different furthermore and the s hadow of the lett er member of jt^^oj^ctiori 
is pi xturizeJs i^arly! Imagelwalys^^ these image pick-up data, and it inspects whether it is 

inserted so that the letter member of a projection may be in a desired condition. Moreover, the location of the light 
source which makes the shadow of the letter member of a projection so that the die length and the direction of a shadow 
of the letter member of a projection may become the optimal is adjusted to inspection of the letter member of a 
projection. 

[0009] Namely, according to this invention, the configuration of two or more letter parts of a projection arranged on 
said base material so that a projection might be extended to an abbreviation perpendicul ar direction to a base material 
and said base material is inspected optically. In order to belhe optical inspection approach of judging the quality ol the 



inspect^ jiiembe £which has sauTlettef part of a projection and to make the 1st shadow of said letter part of a 



projection on said base material The step which irradiates light from a predetermined include angle at said inspected 
iftembter usitt^flTFTSfTiglit Source, said 1st shadow — said base material — receiving — abbreviation — with the 1st 
image pick-up step picturized from a perpendicular direction In order to make the 2nd shadow of said letter part of a 
projection from the image pick-up image picturized at said 1st image pick-up step the step which detects the tip 
location of said 1st shadow, and on said base material So that a different part from the part irradiated at said 1st image 
pick-up step of said projection may be irradiated using the 2nd light source The step which applies light from an 
include angle which is different from said predetermined include angle in said inspected member, said 2nd shadow 
said base material — receiving - abbreviation — with the 2nd image pick-up step picturized from a perpendicular 
direction The optical inspection approach of having the step which detects the tip location of said 2nd shadow from the 
image pick-up image picturized at said 2nd image pick-up step, and the step which judges the good/defect of said 
inspected member based on each tip location of said 1st and 2nd detected shadows is offered. It becomes possible to 
inspect whether by this configuration, the letter member of a projection serves as a desired configuration about the 
inspected member in which the letter member of a projection is arranged by the base material two-dimensional. 
[0010] Furthermore, it is a mode with desirable this invention to add that different include angles from said 
predetermined include angle are said predetermined include angle and an include angle different [ 90 degrees of 
abbreviation ]. Furthermore, it is the desirable mode of t his invention to add t hat said 1st andJ2n d-UghL^ 
s urface light sourc e. Furthermore, it is the desirable mode of this invention to adjust automatically the location"5F saicl 
lsF5F2nd light source so that the sense ofthe ojptimal light may be comjgyta^ of a 

plujectionTaidTfre^i^ letter part of a projection aricfsaid inspected member may be irradiated from the 

sense of said optimal light, in order to adjust the die length of the shadow of said letter part of a projection. By these 
configurations, inspection ofthe configuration of the letter member of a projection with a more high precision is 
attained. 

[001 1] Moreover, according to this invention, the configuration of two or more letter parts of a projection arranged on 
said base material so that a projection might be extended to an abbreviation perpendicular direction to a base material 
and said base material is inspected optically. In order to be the optical inspection approach of judging the quality ofthe 
inspected member which has said letter part of a projection and to make the 1st shadow of said letter part of a 
projection on said base material In order to make the 2nd shadow of said letter part of a projection from a 
predetermined include angle to said inspected member the 1st lighting means which irradiates light, and on said base 
material So that a different part from the part irradiated at said 1st image pick-up step of said projection may be 
irradiated The 2nd lighting means which irradiates light from an include angle which is different from said 
predetermined include angle in said inspected member, said each 1st and 2nd shadows - said base material - receiving 
— abbreviation - with the image pick-up means for picturizing from a perpendicular direction A detection means to 
detect each tip location of said 1st and 2nd shadows from the image pick-up image picturized by said image pick-up 
means, Based on each tip location of said 1st and 2nd detected shadows, the optical test equipment which has a 
judgment means to judge the good/defect of said inspected member is offered. It becomes possible to inspect whether 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/8/07 



JP,200 1-28,093 5, A [DETAILED DESCRIPTION] 



Page 3 of 6 



by this configuration, the letter member of a projection serves as a desired configuration about the inspected member in 
which the letter member of a projection is arranged by the base material two-dimensional. 
[0012] Furthermore, it is a mode with desirable this invention to add that different include angles from said 
predetermined include angle are said predetermined include angle and an include angle different [ 90 degrees of 
abbreviation ]. Furthermore, it is the desirable mode of this invention to add that said 1st and 2nd lighting means are the 
surface light source. Furthermore, it is the desirable mode of this invention to adjust automatically the location of said 
1st or 2nd lighting means so that the sense of the optimal light may be computed based on spacing of said letter part of 
a projection and the die length of said letter part of a projection and said inspected member may be irradiated from the 
sense of said optimal light, in order to adjust the die length of the shadow of said letter part of a projection. By these 
configurations, inspection of the configuration of the letter member of a projection with a more high precision is 
attained! 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation which relates to the optical inspection approach 
and optical test equipment of this invention with reference to a drawing is explained. Drawing 1 is the mimetic diagram 
showing the gestalt of the 1 operation concerning the optical inspection approach and optical test equipment of this 
invention. It is checked whether the connector pin 2 has been correctly inserted in a printed circuit board 1 by 
inspecting the condition of the connector pin 2 of the opposite side of having passed the printed circuit board 1 in the 
inspected member in which two or more connector pins 2 (letter part of a projection) were pressed fit with the press fit 
method of construction to the printed circuit board 1 which has the through hole arranged two-dimensional. To the 
array of the connector pin 2 which passed the printed circuit board 1, if it sees from width, the X-axis and a Y-axis will 
be set as the direction the connector pin 2 laps and appears, respectively. As for the connector pin 2, the projection is 
extended to Z shaft orientations. As shown in drawing 1 , the shadow of theconri^ctor^^J is made by X shaft 
' orientations and Y shaft orientations by the light from a rea-light 3a (the lstT^souSe^the 1st lighting) an d area-light 
3bjthe 2nd light sourc e, the 2nd lighting). Like the atter-mentioned, the direction of the light from an area light 3 and 
the field of a printed circuit board 1 are making the include angle of theta 1 . Moreover, although two area lights 3 are 
installed in order to make a shadow from drawing 1 to X shaft orientations and Y shaft orientations, it is also possible 
to install only one area light 3, to rotate an area light 3 or a printed circuit board 1 90 degrees of abbreviation, and to 
make a shadow. Moreover, although it is possible to inspect the configuration of the connector pin 2 theoretically if a 
shadow is made in the direction in which ar^a-light 3a differs from area-light 3b. it is desirable to install area-light 3a 
and area-light 3b so that the direction of the shadow of the connector pin 2 may serve as 90 degrees of abbreviation . 
[0014] CCD camera 4 is arrang ed above a printed circuit board 1, and the shadow of the connector pin 2 made on a 
printed circuit board 1 by this CCD camera 4 is picturized from a direction perpendicular to a printed circuit board 1 . 
A/D converter 5 quantizes, and the picture signal by the image pick-up of CCD camera 4 is changed into binary image 
data, and is me morized in an image memory 6 . These processings are performed by bein^ controlled by CPU7. 
[0015] Drawing 2 is the mimetic diagram showing signs that the shadow of a connector pin is projected on a printed 
circuit board by the light from the area light concerning the optical inspection approach and optical test equipment of . 
this invention. The light from an area light 3 is irradiated from the slanting upper part so that it may become an include 
angle theta 1 to a printed circuit board 1 . Thereby, the shadow of the connector pin 2 is made on a printed circuit board 
1, and the printed circuit board 1 on which the shadow of the connector pin 2 is projected by CCD camera 4 is 
picturized from above. In this way, the condition of the connector pin 2 is inspected by detecting the tip location of the 
shadow of the connector pin 2 from the picturized image, and the good/defect of the connector pin 2 are judged, 
[0016] Light is irradiated from a different 2-way to the connector pin 2, and the shadow of the connector pin 2 is made 
on a printed circuit board 1, and by picturizing the situation with CCD camera 4, and analyzing the .image, even if the 
connector pin 2 has bent in which direction, it becomes detectable [ the deflection ]. When the 2-way which irradiates 
light was a different direction in a field parallel to a printed circuit board 1 at this time and the 2-way which irradiates 
light is made perpendicular as shown in drawing 1 although detection of the deflection of the connector pin 2 is 
possible, the precision of detection of the deflection of the connector pin 2 becomes the highest. 
[0017] In addition, it is more desirable to use the surface light source, although it is also possible to use the point light 
source as lighting which projects the shadow of the connector pin 2 on a printed circuit board 1. By using an area light 
3, in every part in the image obtained by CCD camera 4 as area, the shadow of the connector pin 2 is formed in the 
fixed direction, and inspection becomes possible on the same conditions about the connector pin 2 in area! 
[0018] In order to adjust the die length of the shadow of the connector pin 2, moreover, the optical inspection approach 
and optical test equipment of this invention It carries out based on the data of the pitch of the connector pin 2 of X and 
each Y shaft orientations, and the die length of the connector pin 2. An include angle with the optimal sense of the light 
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from the area light 3 within a field perpendicular to a printed circuit board is computed by using following formula **, 
and it has an accommodation means whenever [ automatic lighting vertical plane interior angle / which adjusts the 
location of an area light 3 automatically so that it may be set as the optimal include angle ]. In addition, calculation of 
these lighting include angles and a setup of a lighting include angle are performed by control of CPU. ' 
thetal=tan {L/(P-alpha)} - **, however L are [ the pitch of the connector pin 2 and alpha of the die length of the 
connector pin 2 and P ] the buffer die length for inspection allowances. Thereby, when the connector pin 2 is arranged 
two-dimensional, the shadow of the connector pin 2 becomes longer than the pitch of the connector pin 2, and it can 
prevent lapping with the connector pin 2 by which the tip location of the shadow adjoins. 

[0019] Furthermore, it becomes possible by moving an area light 3 into a field parallel to a printed circuit board 1 to 
change the direction of the shadow of the connector pin 2. Drawing 4 is the mimetic diagram showing signs that the 
array of X of the connector pin concerning the optical inspection approach and optical test equipment of this invention 
and Y shaft orientations made the shadow in the different direction. Like drawing 4 , it is more possible to make a long 
shadow, without being influenced of the connector pin 2 by which the way which irradiates light adjoins in the 
direction of slant rather than irradiating light in the same direction as the list (X, Y shaft orientations) of the connector 
pin 2 in every direction. If the shadow of the connector pin 2 is made inside the quadrilateral which four connector pins 
2 shown at this time, for example, drawing 4 , make, and a shadow is made so that it may be extended toward the 
vertical angle of a quadrilateral, the shadow of the connector pin 2 will become the longest and the precision of a 
judgment of the good/defect of the connector pin 2 will improve. 

[0020] In order to adjust the direction of the shadow of the connector pin 2, moreover, the optical inspection approach 
and optical test equipment of this invention It carries out based on the data of the pitch of the connector pin 2 of X and 
each Y shaft orientations, and the die length of the connector pin 2. An include angle with the optimal sense of the light 
from the area light 3 within a field parallel to a printed circuit board is computed by using following formula **, and it 
has an accommodation means whenever [ automatic lighting horizontal plane interior angle / which adjusts the location 
of an area light 3 automatically so that it may be set as the optimal include angle ]. In addition, calculation of these 
lighting include angles and a setup of a lighting include angle are performed by control of CPU. 

theta2=tan (PX/PY) ~ **, however PX and PY are the pitches of the connector pin 2 of X shaft orientations and Y shaft 
orientations. 

[0021] Moreover, white may be painted into the part on which the shadow of the connector pin 2 on a printed circuit 
board 1 is projected. Thereby, with lighting, the shadow of the connector pin 2 projected on a printed circuit board 1 
becomes clearer, and the precision of a judgment of the good/defect of the connector pin 2 improves. 
[0022] Drawing 3 is the mimetic diagram showing the pattern of the shadow of a connector pin. The condition of the 
connector pin 2 is judged from the direction and die length of the shadow. Drawing 3 (a) is the mimetic diagram 
showing the pattern of the shadow of the connector pin inserted normally. It is based on the tip location of the shadow 
of this connector pin 2 inserted normally. I f the tip location of the s hadow of the co nnector p in 2 is within the limits of 
predetermi ned [ centering on predetermined criteria ] Jfcanb^^ 

the otherhand, when there is a tip ^ocation of the sh a^woT^e^nnector pin 2 out of range! predetermined ], it is 
jud ged that the connector pin 2 is not inserted normally. Itls the mimetic diagram sho^g^Hff example of the shadow 
o^the connectorpi^ NG." As shown in drawing 3 (b), when the direction of the 

shadow of the connector pin 2 is outside tolerance to criteria, it is judged with "deflection NG." Drawing 3 (c) is the 
mimetic diagram showing an example of the shadow of the connector pin of "immersion-depth NG." With [ as shown 
in drawing 3 (c) / the die length of the shadow of the connector pin 2 ] tolerance [ under ], it is judged with "immersion- 
depth NG." Drawing 3 (d) is the mimetic diagram showing an example of the shadow of the connector pin which "is 
not inserted [ NG ]. " As shown in drawing 3 (d), when there is no shadow of the connector pin 2, it is judged with "Un- 
inserting [NG]." 

[0023] Moreover, even when the connector pin 2 is a random array in the optical inspection approach and optical test 
equipment of this invention or the connector pin 2 of random die length is intermingled, it is possible to inspect 
whether the connector pin 2 is inserted normally. That is, when analyzing the image pick-up image of the shadow of the 
connector pin 2, it becomes possible to inspect the condition of each connector pin 2, respectively by setting up the 
predetermined range where the tip location of the shadow should exist about each connector pin 2. Moreover, it is also 
possible to make two shadows of the connector pin 2 from a different 2-way in the direction which applies light to 
coincidence and is different, to picturize the location of the shadow, and to inspect the deflection of a different Z-way 
based on the image pick-up image, distortion, etc. 

[0024] Next, the flow chart concerning use of the optical inspection approach of this invention and optical test 
equipment is explained. Drawing 5 is the flow chart of the gestalt of the 1 operation concerning the optical inspection 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/8/07 



JP,2001-280935,A [DETAILED DESCRIPTION] Page 5 of 6 

approach and optical test equipment of this invention. In step SI, lighting 3a (X shaft orientations) is turned oh. 
Thereby, the shadow of the connector pin 2 is made by X shaft orientations. In step S2, the shadow of the connector pin 
2 made by X shaft orientations on the printed circuit board 1 with CCD camera 4 is picturized from above. This image 
pick-up data is recorded on an image memory 6. In step S3, lighting 3a (X shaft orientations) is switched off. In step 
S4, lighting 3b (Y shaft orientations) is turned on. Thereby, the shadow of the connector pin 2 is made by Y shaft 
orientations. In step S5, the shadow of the connector pin 2 made by X shaft orientations on the printed circuit board 1 is 
picturized from above by CCD camera 4, and image pick-up data are recorded on an image memory 6. In step S6, 
lighting 3b (Y shaft orientations) is switched off. 

[0025] Inj5U_)j^ of the connector pinj^is detected hase__o n the image inputte d at step 

in step S8, whenever [ corner oFTstreef^ and the die length of the shadow of the connector pin 2 

is measured in step S9. It is judged in step S10 whether the connector pin 2 is inserted normally. At this time, it is 
judged whether the connector pin 2 is in the condition of "deflection NG" shown in drawing 3 , whether it is in the 
condition of "immersion-depth NG", and whether it is in the condition of "not inserting [ NG ]." When the connector 
pin 2 was not inserted normally and it is judged at step S10, the location and the item of NG of the connector pin 2 (NG 
pin) judged to be NG are recorded in step SI 1 . It is carried out until it is judged with measurement of all the connector 
pins 2 having ended the above step S7 - step SI 1 at step S12, and the deflection of analysis of the shadow of all the 
connector pins 2 made by X shaft orientations, i.e., Y shaft orientations of all the connector pins 2, and distortion are 
inspected. 

[0026] In step SI 2, if judged with measurement of all the connector pins 2 having been completed, the step after step 
S13 will be performed continuously. At steps S13-S18, the same step as step S7 - step S12 is performed about the 
image inputted at step S5. That is, about all the connector pins 2, based on the image inputted at step S5, the tip 
location of the shadow of the connector pin 2 is detected at step S13, whenever [ corner of a street / of the connector 
pin 2 ] is measured at step SI 4, the die length of the shadow of the connector pin 2 is measured at step SI 5, and it is 
judged whether the connector pin 2 is normally inserted at step S16. And in steps S13-S16, when judged with the 
connector pin 2 not being inserted normally, in step SI 7, the location and the item of NG of the connector pin 2 judged 
to be NG are recorded. It is carried out until it is judged with measurement of all the connector pins 2 having ended the 
above step S13 - step S17 at step S18, and the deflection of analysis of the shadow of all the connector pins 2 made by 
Y shaft orientations, i.e., X shaft orientations of all the connector pins 2, and distortion are inspected. When 
measurement of all the connector pins 2 is completed, press fit inspection is ended. 

[0027] By the printed circuit board 1 in which the connector pin 2 is not inserted normally, the location and the item of 
NG of NG pin are recorded at step SI 1 or step SI 7. Although the printed circuit board 1 in which NG pin exists is a 
defective and it needs to be made different from an excellent article, the printed circuit board 1 judged depending on 
the item of NG to be a defective is reusable. For example, since the connector pin of "deflection NG M and "immersion- 
depth NG" is considered that insertion of the connector pin 2 was not performed normally by the fault of insertion 
pressure, the path of insertion, etc., it can make an excellent article by reinserting NG pin again. It is impossible to 
reuse on the other hand, since it is thought that the magnitude of a through hole is large and the printed circuit board 1 
judged "Un-inserting [ NG ]" cannot fix the connector pin 2. 

[0028] In the optical inspection approach and optical test equipment of this invention, analysis of the image pick-up 
data which applied light from two different directions and picturized the shadow of the connector pin 2 is independent 
in each direction. Therefore, after analyzing the image data recorded on the image memory 6 at step S2 at steps S7-S12, 
it is also possible to analyze the image data which performed step S4 and step S5, and was recorded on the image 
memory 6 at step S 5 at steps S 1 3 -S 1 8 . 

[0029] Moreover, although the good/defect of the connector pin 2 pressed fit in the printed circuit board 1 which has 
the through hole arranged by the press fit two-dimensional are inspected with the gestalt of the above-mentioned 
implementation This invention can be applied to a thin base material, a base material with bulk like the plinth of a 
connector, etc. also in inspection of the inspected member in which the letter member of a projection was arranged, 
without being limited to inspection of the good/defect of the connector pin 2 pressed fit in the printed circuit board 1 
[0030] 

[Effect of the Invention] As opposed to base materials, such as a printed circuit board in which letter members of a 
projection, such as a connector pin, are pressed fit according to this invention as explained above Apply light from an 
one direction, picturize the shadow of the letter member of a projection projected on the base material made by the light 
with a CCD camera, apply light from a further different direction, and the shadow of the letter member of a projection 
is picturized similarly. In this way, since the configuration of the letter member of a projection is judged from the 
shadow of the picturized letter member of a projection, two or more letter members of a projection arranged so that a 
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projection might be extended to an abbreviation perpendicular direction to a base material become possible [ inspecting 
whether it is inserted so that it may become a desired configuration ]. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The configuration of two or more letter parts of a projection arranged on said base material so that a 
projection might be extended to an abbreviation perpendicular direction to a base material and said base material is 
inspected optically. In order to be the optical inspection approach of judging the quality of the inspected member which 
has said letter part of a projection and to make the 1st shadow of said letter part of a projection on said base material 
The step which irradiates light from a predetermined include angle at said inspected member using the 1st light source, 
said 1st shadow ~ said base material receiving ~ abbreviation — with the 1st image pick-up step picturized from a 
perpendicular direction In order to make the 2nd shadow of said letter part of a projection from the image pick-up 
image picturized at said 1st image pick-up step the step which detects the tip location of said 1st shadow, and on said 
base material So that a different part from the part irradiated at said 1st image pick-up step of said projection may be 
irradiated using the 2nd light source The step which applies light from an include angle which is different from said 
predetermined include angle in said inspected member, said 2nd shadow — said base material - receiving — 
abbreviation - with the 2nd image pick-up step picturized from a perpendicular direction The optical inspection 
approach of having the step which detects the tip location of said 2nd shadow from the image pick-up image picturized 
at said 2nd image pick-up step, and the step which judges the good/defect of said inspected member based on each tip 
location of said 1st and 2nd detected shadows. 

[Claim 2] The optical inspection approach according to claim 1 characterized by said predetermined include angle and 
a different include angle being said predetermined include angle and an include angle different [ 90 degrees of 
abbreviation ]. . 

[Claim 3] The optical inspection approach according to claim 1 or 2 characterized by said 1st and 2nd light sources 
being the surface light source. 

[Claim 4] The optical inspection approach according to claim 1 to 3 characterized by adjusting automatically the 
location of said 1 st or 2nd light source so that the sense of the optimal light may be computed based on spacing of said 
letter part of a projection, and the die length of said letter part of a projection and said inspected member may be 
irradiated from the sense of said optimal light, in order to adjust the die length of the shadow of said letter part of a 
projection. 

[Claim 5] The configuration of two or more letter parts of a projection arranged on said base material so that a 
projection might be extended tti an abbreviation perpendicular direction to a base material and said base material is 
inspected optically. In order to be the optical inspection approach of judging the quality of the inspected member which 
has said letter part of a projection and to make the 1st shadow of said letter part of a projection on said base material In 
order to make the 2nd shadow of said letter part of a projection from a predetermined include angle to said inspected 
member the 1st lighting means which irradiates light, and on said base material So that a different part from the part 
irradiated at said 1st image pick-up step of said projection may be irradiated The 2nd lighting means which irradiates 
light from an include angle which is different from said predetermined include angle in said inspected member, said 
each 1st and 2nd shadows - said base material - receiving - abbreviation - with the image pick-up means for 
picturizing from a perpendicular direction Optical test equipment which has a detection means to detect each tip 
location of said 1st and 2nd shadows from the image pick-up image picturized by said image pick-up means, and a 
judgment means to judge the good/defect of said inspected member based on each tip location of said 1st and 2nd 
detected shadows. 

[Claim 6] Optical test equipment according to claim 5 characterized by said predetermined include angle and a 
different include angle being said predetermined include angle and an include angle different [ 90 degrees of 
abbreviation ]. 

[Claim 7] Optical test equipment according to claim 5 or 6 characterized by said 1st and 2nd lighting means being the 
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surface light source. 

[Claim 8] Optical test equipment according to claim 5 to 7 characterized by adjusting automatically the location of said 
1st or 2nd lighting means so that the sense of the optimal light may be computed based on spacing of said letter part of 
a projection, and the die length of said letter part of a projection and said inspected member may be irradiated from the 
sense of said optimal light, in order to adjust the die length of the shadow of said letter part of a projection. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the gestalt of the 1 operation concerning the optical inspection approach 
and optical test equipment of this invention. 

[Drawing 2] It is the mimetic diagram showing signs that the shadow of a connector pin is projected on a printed circuit 
board by the light from the area light concerning the optical inspection approach and optical test equipment of this 
invention. 

[Drawing 3] (a) is the mimetic diagram showing the pattern of the shadow of the connector pin inserted normally, (b) is 
the mimetic diagram showing an example of the shadow of the connector pin of "deflection NG. M (c) is the mimetic 
diagram showing an example of the shadow of the connector pin of "immersion-depth NG." (d) is the mimetic diagram 
showing an example of the shadow of the connector pin which "is not inserted [ NG ]." 

[Drawing 4] The array of X of the connector pin concerning the optical inspection approach and optical test equipment 
of this invention and Y shaft orientations is the mimetic diagram showing signs that the shadow was made in the 
different direction. 

[Drawing 5] It is the flow chart of the gestalt of the 1 operation concerning the optical inspection approach and optical 
test equipment of this invention. 

Prawing 6] It is the mimetic diagram showing an example of the conventional press fit inspection approach. 
[Drawing 7] It is the mimetic diagram showing other examples of the conventional press fit inspection approach. 
[Description of Notations] 

1 Printed Circuit Board (Base Material) 

2 Connector Pin (Letter Member of Proj ection) 

3 Area Light 

4 CCD Camera 

5 A/D Converter 

6 Image Memory 

7 CPU 
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[Drawing 2] 

^ ^ % 




[Drawing 3] 
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[Drawing 5] 
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